
ESM Table 1. Completed CONSORT checklist.  

 Section/topic No CONSORT 2025 checklist item description Reported 
on page no. 

 Title and abstract  
 Title and structured abstract 1a Identification as a randomised trial 1 

 1b Structured summary of the trial design, methods, results, and conclusions 2-3 

 Open science  
 Trial registration 2 Name of trial registry, identifying number (with URL) and date of registration 3 
 Protocol and statistical 

analysis plan 
3 Where the trial protocol and statistical analysis plan can be accessed 22 

 Data sharing 4 Where and how the individual de-identified participant data (including data dictionary), statistical code and any other 
materials can be accessed 

22 

 Funding and conflicts of 
interest 

5a Sources of funding and other support (eg, supply of drugs), and role of funders in the design, conduct, analysis and reporting 
of the trial 

22 

 5b Financial and other conflicts of interest of the manuscript authors 22 

 Introduction  
 Background and rationale 6 Scientific background and rationale 4-5 
 Objectives 7 Specific objectives related to benefits and harms 4 
 Methods  
 Patient and public 

involvement 
8 Details of patient or public involvement in the design, conduct and reporting of the trial 5 

 Trial design 9 Description of trial design including type of trial (eg, parallel group, crossover), allocation ratio, and framework (eg, 
superiority, equivalence, non-inferiority, exploratory) 

6 

 Changes to trial protocol 10 Important changes to the trial after it commenced including any outcomes or analyses that were not prespecified, with reason 7 
 Trial setting 11 Settings (eg, community, hospital) and locations (eg, countries, sites) where the trial was conducted 5 
 Eligibility criteria 12a Eligibility criteria for participants 5 

 12b If applicable, eligibility criteria for sites and for individuals delivering the interventions (eg, surgeons, physiotherapists) N/A 

 Intervention and comparator 13 Intervention and comparator with sufficient details to allow replication. If relevant, where additional materials describing the 
intervention and comparator (eg, intervention manual) can be accessed 

5-9 

 Outcomes 14 
 

Prespecified primary and secondary outcomes, including the specific measurement variable (eg, systolic blood pressure), 
analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, median, proportion), and 
time point for each outcome 

11-12 

 Harms 15 How harms were defined and assessed (eg, systematically, non-systematically) N/A 
 Sample size 16a How sample size was determined, including all assumptions supporting the sample size calculation 12 

 16b Explanation of any interim analyses and stopping guidelines N/A 

 Randomisation:      
  Sequence generation 17a Who generated the random allocation sequence and the method used 7 

 17b Type of randomisation and details of any restriction (eg, stratification, blocking and block size) 7 



    Reported on 
page no. 

  Allocation concealment 
mechanism 

18 Mechanism used to implement the random allocation sequence (eg, central computer/telephone; sequentially numbered, 
opaque, sealed containers), describing any steps to conceal the sequence until interventions were assigned 

7 

  Implementation 19 Whether the personnel who enrolled and those who assigned participants to the interventions had access to the random 
allocation sequence 

7 

 Blinding 20a Who was blinded after assignment to interventions (eg, participants, care providers, outcome assessors, data analysts) 8-9 
 20b If blinded, how blinding was achieved and description of the similarity of interventions 8-9 

 Statistical methods 21a Statistical methods used to compare groups for primary and secondary outcomes, including harms 9-11 
 21b Definition of who is included in each analysis (eg, all randomised participants), and in which group 11-12 

 21c How missing data were handled in the analysis 12 

 21d Methods for any additional analyses (eg, subgroup and sensitivity analyses), distinguishing prespecified from post hoc N/A 

 Results  
 Participant flow, including 

flow diagram 
22a For each group, the numbers of participants who were randomly assigned, received intended intervention, and were analysed 

for the primary outcome 
13 

 22b For each group, losses and exclusions after randomisation, together with reasons N/A 

 Recruitment 23a Dates defining the periods of recruitment and follow-up for outcomes of benefits and harms N/A  
 23b If relevant, why the trial ended or was stopped N/A 

 Intervention and comparator 
delivery 

24a Intervention and comparator as they were actually administered (eg, where appropriate, who delivered the 
intervention/comparator, how participants adhered, whether they were delivered as intended (fidelity)) 

N/A 

 24b Concomitant care received during the trial for each group N/A 

 Baseline data 25 A table showing baseline demographic and clinical characteristics for each group Table 1 
 Numbers analysed, 

outcomes and estimation 
26 For each primary and secondary outcome, by group: 

● the number of participants included in the analysis 
● the number of participants with available data at the outcome time point 
● result for each group, and the estimated effect size and its precision (such as 95% confidence interval) 
● for binary outcomes, presentation of both absolute and relative effect size 

12-15 

 Harms 27 All harms or unintended events in each group N/A 
 Ancillary analyses 28 Any other analyses performed, including subgroup and sensitivity analyses, distinguishing pre-specified from post hoc N/A 

 Discussion 17-21 
 Interpretation 29 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence 20-21 
 Limitations 30 Trial limitations, addressing sources of potential bias, imprecision, generalisability, and, if relevant, multiplicity of analyses  
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ESM Table 2. Complete list of inclusion/exclusion criteria.  

Inclusion Criteria: 

• Healthy Controls:  
o Age 18-35 years 
o BMI <30 kg/m2 
o Normal screening labs or no clinically significant values 

 

• T1D Participants must meet the first two criteria above and have T1D based on 
WHO diagnostic criteria for ≥1 year(s):  

 A fasting plasma glucose level >126 mg/dl (7.0 mmol/l) 
 A casual plasma glucose >200 mg/dl (11.1 mmol/l) 
 In the absence of unequivocal hyperglycemia, the diagnosis must 

be confirmed on a subsequent day. 
o Subjects using sensor-augmented insulin pump therapy and/or artificial 

pancreas (closed loop system) will be included 

 

Exclusion Criteria: 

• • Smoking presently or have quit < 2 years. 
o BP >140/90 mmHg 
o BMI >30 kg/m2 
o Pulse oximetry <90% 
o Elevated LDL cholesterol >160 mg/dl 
o HbA1c ≥9% 
o Use of statins, calcium channel blocker, ACEi, ARBs, nitrates, alpha- or 

beta-blockers, or diuretics 
o History of cardiac, cerebrovascular, gastrointestinal, liver, renal decease 

or cancer 
o Presence of an intracardiac or intrapulmonary shunt (we will screen for 

this by auscultation during the physical exam by PI). 
o Retinopathy (beyond mild non proliferative retinopathy) 
o Urine albumin/creatinine ratio > 300 mg per g 
o Pregnant or breastfeeding. 
o Known hypersensitivity to perflutren (contained in Definity)  

 



ESM Table 3. At-home insulin delivery method, typical I:C ratio, and prandial insulin 
dose administered for each participant with type 1 diabetes.  

 

MDI= multiple daily injections; I:C Ratio= insulin:carbohydrate ratio 
 
 

Participant Insulin Delivery 
Method 

I:C 
Ratio 

Insulin Dose Administered 
(units) 

1 Insulin Pump 1:12 8 

2 MDI 1:6 16 

3 Insulin Pump 1:12 10 

4 MDI 1:8 9 

5 MDI 1:8 14 

6 MDI 1:10 13 

7 Insulin Pump 1:10 12 

8 Insulin Pump 1:10 8 

9 Insulin Pump 1:10 9 

10 Insulin Pump 1:5 17 

11 MDI 1:6 12 

12 MDI 1:5 17 

13 Insulin Pump 1:5.5 18 

14 Insulin Pump 1:8 10 

15 Insulin Pump 1:12 8 

16 Insulin Pump 1:9 16 

17 Insulin Pump 1:6.5 18 

18 Insulin Pump 1:5 9 



ESM Table 4. Change in biomarkers of inflammation, endothelial function, and free fatty acids during 
each study protocola.  

 
aAnalyses were performed with metric units (and statistics above reflect such) but each biomarker is listed in the Variable 
column with its appropriate SI units, per journal protocol.  
GM= geometric mean; CI= confidence interval; B-H= Benjamini-Hochberg; CRP= C-reactive protein; IL-6= interleukin-6; 
TNF-α= tumor necrosis factor-alpha; ICAM-1= intercellular adhesion molecule-1; T1D= type 1 diabetes; NEFA= non-
esterified fatty acids.  

Variable Cohort Fold Change in GM  
(Postmeal:Premeal) 

Lower 
95% CI 

Upper 
95% CI P-value 

B-H 
Significance 
Threshold 

Biomarkers of Inflammation 

CRP 
(mg/l) 

T1D Premeal 
Insulin 1.082 0.685 1.710 0.727 0.033 

T1D Postmeal 
Insulin 0.966 0.611 1.525 0.877 0.050 

Controls 1.133 0.915 1.403 0.234 0.017 

IL-6 
(pmol/l) 

T1D Premeal 
Insulin 1.380 0.978 1.948 0.066 0.033 

T1D Postmeal 
Insulin 1.402 0.993 1.978 0.055 0.017 

Controls 1.243 0.812 1.901 0.296 0.050 

TNF-α 
(pmol/l) 

T1D Premeal 
Insulin 0.923 0.837 1.019 0.107 0.017 

T1D Postmeal 
Insulin 0.974 0.883 1.075 0.588 0.050 

Controls 0.951 0.838 1.079 0.415 0.033 

Biomarkers of Endothelial Dysfunction  

ICAM-1 
(nmol/l) 

T1D Premeal 
Insulin 0.937 0.831 1.057 0.280 0.017 

T1D Postmeal 
Insulin 0.978 0.867 1.103 0.708 0.050 

Controls 1.050 0.954 1.155 0.297 0.033 

E-Selectin 
(nmol/l) 

T1D Premeal 
Insulin 1.029 0.933 1.134 0.560 0.050 

T1D Postmeal 
Insulin 1.063 0.964 1.173 0.208 0.017 

Controls 0.963 0.904 1.026 0.227 0.033 

Free Fatty Acids 

NEFA 
(mmol/l) 

T1D Premeal 
Insulin 0.27 0.19 0.40 <0.001*** 0.017 

T1D Postmeal 
Insulin 0.32 0.21 0.47 <0.001*** 0.033 

Controls 0.29 0.20 0.43 <0.001*** 0.050 



ESM Table 5. Summary statistics for pre- and post-meal FMD (% change) and for the 
pre- to post-meal change in FMD. 

Cohort Assessment Mean SD SE Median 

T1D Premeal Insulin  

Baseline 8.46 2.55 0.60 7.86 

Post-Meal 8.61 2.95 0.69 9.21 

Change (Post-Pre) 0.15 2.98 0.70 -0.33 

T1D Postmeal Insulin 

Baseline 8.88 2.47 0.58 9.11 

Post-Meal 8.92 3.06 0.72 8.93 

Change (Post-Pre) 0.05 2.58 0.61 -0.14 

Controls 

Baseline 8.93 3.34 0.79 9.13 

Post-Meal 8.66 2.46 0.58 7.98 

Change (Post-Pre) -0.28 2.64 0.62 -0.70 
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ESM Figure 1: CONSORT 2025 Flow Diagram.  
 

Assessed for Eligibility (n=36; 18 people with T1D and 18 matched controls) 

Excluded (n=0) 

Allocated to intervention (n=18 people with T1D) 
Completed randomized protocol (n=18) 

Randomised (n=36) 

Analysed for primary outcome (n=18) 
 
Excluded from analysis (n=0) 

Discontinued intervention (n=0) 
 
Lost to follow-up for primary outcome (n=0) 

Allocated to intervention (n=18 controls) 
Underwent meal study (n=18) 

Analysis 

Enrollment 

Allocation 

Follow-Up 

Discontinued intervention (n=0) 
 
Lost to follow-up for primary outcome (n=0) 

Analysed for primary outcome (n=18) 
 
Excluded from analysis (n=0) 

https://dx.doi.org/10.1136/bmj-2024-081123
https://creativecommons.org/licenses/by/4.0/

	Supplemental Table 1
	Supplemental Table 2
	Supplemental Table 4
	Supplemental Table 5
	Supplemental Table 6
	Supplemental Table 3

